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Fig. 1-1 Schematical view of the Pacific coast 
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Fig. 1-3 Schematic view of the oceanographic condition 
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Symbols in the figure indicated seasons . 
See Table 1-2 . 
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ctuations at 
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F i g. 1-21 Bathymetric profile 
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Fig. l-23 Dispersion curves for the lower three modes of 
shelf waves off the Fukushima coast(for bottom 
topography see Fig. 1-21). 
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Tab I e 1-5 Order estimation of 
A,B. C, D region. 
dynamics term in the
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Table 1-6 Order estimation of 
A, B, C, D reg I on. 
dynam i cs term in the 
;~hH--'j'~ ( S trouhal 
L/ 4 / )~ / ~Z( Reynolds 
:2~~-~ ( Rossby :~ ;? 7 y ~~(Ekrnan 






r ' u/L T : Time seale 
u ' L/K L : Space scale 
Itla,' L u : velocity 
K/(!" L2 K : diffusion coefficient 
earth ( 7.2 x 10~5 sec~1 ) 
Table 1-7 Order estimation of phy s i cal parameter. 
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Tab I e 1-8 a dlstrlbution on Okumacoast . 
St. 192, 193, 194 : Souths ide 
St. 122, 1 23, 124 : Norths ide 
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Table 1-9 Characteristic of current structure in the coastal area . 
Region A Region B Remark 
Range of regions 6A~~0.2-1. 5km 
Depth : 
Shear of velocity d VSD >0 
(longshore comp. ) d x A 
Shear of velocity d UsD ~ O 
(offshore ccuup. ) d x A 
d aA 
dx V SD 
p = (U2SD+ V2sD)1/2 (U2 +V2 )112 pA<pB 
Diffusion coeffic. d KA/ d x <0 
6 *~  6 A-15km 
Depth : 15-20m 
d VSD ~0 dx B~ 
dUsD ~~=0
dx B 
daB >0 dx 
dpB >0 dx 
KB~KA
V sDA< V SD 
VSD : lO-30cmlsec 
U sDA< U SDB 
UsD : 5~20cmlsec 
aA : 02 07 
aB : 0.2-1.0 
p ~0: mean flow 
p >>1: oscillation 
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Flg. 2-7 Distributions of standard deviations in depth 
variations . (Unit : meter) Upper : Isobe coast 
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2-13 Time changes of depth in each diStance from 
shore ' (on the line N0'6 , See Fig' 2-6,) 
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Fig. 2-14 The overlap bottom 
ccunponent . (On the 
Upper: Isobe coast 
Under:Nakoso coast 
profile of offshore 
line N0.6 , See Fig. 
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wave conditions in nearshore waters . 
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Fig. 2-16 Classifications of each 
sediment transport areas 
See Fig. 2-6.) 
lhddle:Shinmaiko coast , 
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Fig. 3-6 Relationship between the mean 
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3-7 Decreasing trend of the each year classes 
ground during their first year. 
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F i g. 3-9(a) Decreasing trend of the mean density each 
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Sampling was made at a station with a 0.1 




















































































'ag~ JCape Unoozaki 
HaragaJna 
- ec' 1983 Age o 




ueau shell length 1.lcm 
Area-23 
' e ' e ' 
. e i oo . . , 09-----' 1000 ' ' 
e . e rea-22 
. e-'-' e 
,, . . . I Closed area .-.-. . . 
* ! 
Dec.1984 Age l 
llean shell length 4.3cm 
. ' ' e e 
t t ' 
t e o' ' 
. eQ 
, '500 









O I zkrl 
Cape Chayagasaki 
* 1 
Dec.1985 Age 2 
Hean shell length 6.3cm 
. ' ' e ' e O e , , . . , . , , e ' e ' ' e e ' ' , -.-, e ' ' . I l , -1'-
* ! 
Dec.1986 Age 3 
Hean shell length 
' e e ' ' 
' ' e e e ?' e e 
, , 













shell density distributions 
. (n/10m2 1983-1986) 










































10m. i. __ ~ 20m ~. Shinchi 









Distance from shore(km) 






l O . .¥ ) : 15 
m l; 5 i i f O 
15 




H i sanohama 
a Yotsukura k m " ,: i: 
Onahama . . 
~,. *. ~. <.',"' 
r": 
,7s; 
, I <1 
I 


















~ Fishing ground 
Fig. 3-13 Outline of Fukushima coast and bottom topography off each 
surf clam fishing ground. 
<1 : Iimit depth of the surf clam fishing ground. 
-ll3-
Shinchi 
E 141' OO' S 1 41 ' 20' 
,1 1 1 ' nAP~~, 1, , ~ ll l 
l ii 
20 k m 
10 
o 





Ist- power station 
2nd. power station 
FiFe power station 
Yo tsukura 
Natsui Riv.- ' j l~ llll 
~f i Shioyazaki .'~) 
ilili Ilif 
2" I I 






Nakoso : l 




N 381 Io' 
N 38' oo' 
N 37' 50' 
N 3r 40' 
N 37' 30 ' 
N. 3Tao' 
N3r I o' 
NT 37' oo' 
J 
E 140~ SO' 
f f I l I( i i I I ' 
i41' OO' E; 1 41' lO' 
' I 
E 1~1' 20' 
N 38' 50' 
Fig. 3-14 Lo ca t i ons 
Number in 




beach No. (See 
coast 








































-1 ~ ,~ 
~1 


























e) . ~ O ~O* a) 
+' IL, ea CES ;,.1:, 
C!, 
;･･::, ~:~: G, 
･C 'H Ca C: 
C~4 Ce 
e::t 
-t Ce 'e 1:: E~ 
O ･H 'H !::~' ,Q ,~ ::, 
~)~･: O :~ O::F=~ 








:s o ~~9 
bO 
E; 
,:: J:: O .-t ~, 
･~･1 'e ~, ~~ ¥ c,o ･H ･~ -IL, 
eo ,:Sd･ (!) a)~ ~; ･ ~bO o eO ¥ ･H ,~ ･- C ~ ~t O !L ~ +s h ee O 
s: ,~/ ~ a) ･" ･H (D - ~) ~:;: O ,:, 
C c･ ol ::, +) ~ ~) *- ~ c,2 O cdsH - O ･- ~ ca 1~1 : e) e: o o ~~ a) ce ･-1 O $~ ,:, ,~$ ･-1 e* ce ~ e) ce $~,::t O o u, ,e ~ ce *~ Z ~ ,e~, E~F~ 
c,, (D G) ･-O >,;:~:: o ~, c,, C ~:: ::, O o a, ･-,:; > c:~ ~, 
cE3 =, ･* e) .~ eQf~t>~4=: 
***~ **l~Z: ** 
- 15-
'~* ce 
;: ¥ ,:~ 
~' '~ 
ce o ~,Q 
~ e),~ 





























o e e e e 
e 
e e o Nakoso 
2･1 0~3 5 10~2 3･1 0~1 
Bottom slope 
Fig. 3-15 Relationship 




catch per area 
in 5m-10m 
( ton/ha) 

































L!D~~ee,H eoOLS):~ ･Heo~l~ C;c:;c¥50 
o 
oe 
(D ･~ ~C -(:S e 
~) c:S e 
~:: ~ ~) e le) 
F:: (D ¥J '~ C~ -f ~,: '-4 e) 4) ~: ~: c,s h:~ 
II F:: -c:S ~:: 
(D ~ f:: c~~ O O ' ~) aS ~ ;I ~ t~ (:) 









eOa)~tICO eoC~qHH LC,~:)eoc¥l 
C;~~C;e~ 
-I 
~CD O:) eO~LO~r eO(:)o,H ~fc~C~~H 
･HH,tO~ CN 'H 
O e):,2e)e) ~ O~~~ 0~,; O O ~,2CeC,2C,, ~~ Z~iH 












e ,P co ~ C~i C~1 '- - ･-e G ce c~t e ~





bo ~ <: 
>, 
･~ =1 F1 
e) 
F: ~ ~ 
,~ 














:'2~ ~)>$~ " 






















W=1. 139 ･l0-3 L 2.302 
r =0. 98 
e 





















10 ZO 30 
l e n g t h (L : mm) 
Fig. 3-17 Regression of body weight (W) 
surf clam. 
on shell length (L) of the juveni I e 
-119-
1.55 
>~ ~) .~ > ee ~ be lh5 
~) 






p (~) =1.73~-0. I089 
:9¥... "":""'･････-
.... o o o 
' 16 
Shell length (mm) 
Fig. 3-18 Relationship between mean shell length of the juvenile surf clam 
and their specific gravity . 
40 
35 ~ = ~ 30 
~* 25 





=-r ': 1: ~ . $. ~) :~~ -. f~ 






e ･ e 













5 Ia 15 20 25 30 35 40 
Shell length (mm) 
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Fig. 3-26 Relationship between suspended matter and TOC at 0.5m above 
the bottom . 
- 30-















O o O o o 1~'1L ~e::' ~CC ~ch $/-'~~-t_~: ~ ~ ,~e~ ,, -'1r -C~ ~ ' :'¥ ** 


























1 2 3 Shell length (cm) 
Fig. 3~27 Filtration rate of each shell length (right) estimated from decreasing 
trend of the Chaetoceros density in the experimental tanks (1eft) . 
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Fig. 3-36 Bottom topography and larval distribution 
off Isobe fishing ground ( B,C.D Line ) . 
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Tab I e 3- 4 Characteristics of 
in floating 
coa al current 
larvae period 
f luctuations 
Year Period V 1] VsD2) Kx3) M .P4) 



































































Mean (measured from north) 
Standard dev iation ( Iongshore component) 
Diffusion coefficient of on-offshore component 
(36 hourly hight pass filtered) 
Period for energy peaks of the low frequency 
(longshore compnent) current fluctuation 
Dispersion'coefficient of longshore component 
by Taylor' s equation (1953) 
Table 3-5 Decrease coefficient of the larvae 
in the fishing grotind . 
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第　2　節　今後の問題点
　基礎生産力を基本にした低次の魚類生産システムについては、湖
沼、内湾域を対象として、主に数値解析によるエコシステムの解明
がひとっの方法論として確立しつつある。
　一方、外海性砂浜域におけるベントス系の生産システムについて
は、同様の試みが殆ど見当らない。
　近年、外海性砂浜域における二枚貝や異体類稚魚の増殖場造成が
大型プロジェクトとして企画されているが、構造物の設計や設置後
の環境改変等の主にハード面に研究の重点がおかれ、増殖対象種の
資源生態特性、特に初期減耗過程とそれに関連した、輸送問題等の
ソフト面の試験研究が立ち遅れている状況にあるといえる。
　本論文では、ウバガイの資源生態特性を土台に、沿岸浅海域の流
れ・漂砂・底質分布等の生息環境を背景とした・ウバガイの資源動
態モデルを作成し・漁場形成機構について定性的に解明した。
　今回提示したモデルをより現実的なものにするためには一般的な
殻長組成を取り扱う必要があり、この時には資源動態方程式（第3
章第3節、式3）の第2項（成長量）、右辺（自然死亡係数）を殻
長別に考慮しなければならない。また、20mm以上の大きい貝まで解
析対象とする場合には殻長別の潜砂能力（潜砂速度、砂中での支持
力等）及び移動形態を把握することにより、適正な漂貝量パラメー
タAw、、Aw2を評価し、輸送量を算定しなければならない。
　さらに、実際の海域では水深分布、波高・流速分布、底質分布、
稚貝分布が沿岸方向にも変化していることから、貝の輸送方向も沿
岸方向と岸沖方向を含めた三次元的な取り扱が必要である。
　そして、これらのモデル化により、実際の資源量動態を定量的に
予測する計算システムを作成することが今後の重要な課題である．
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